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(57) Abstract: A separator (100) comprises 
a separation channel (112) and partitions 
(301a, 301b). The partitions (301a, 301b) are 
provided with collecting portions (300). The 
collecting portions (300) of the partitions 
(301a, 301b) hold molecules whose sizes are 
small enough to enter the collecting portions 
(300), thereby slowing down their speeds in 
the separation channel (112). Consequently, 
molecules in a sample can be accurately 
separated according to their sizes. 
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— SWtlS^It^gfitT, ^fflflrW^B, 0 2 7, 6 2 3^ 
\Z\t. &$k<DmWV3 (obstacle) S7hU^^«fcfilU, DNA^©S 

tt, 8Ufifc©HW&©3^A (columns) <fc 0 £>nfc1i2&©tSt#^ ¥ 

(fluid channel) tMWC(DmWVo<Dm (rows) 9 #JM*tt Znfrm 
|S«Z>^#:3iS& (fluid passageway) *«$tlTV^. S^W* £>*l£ 

#M1 #ffl#fF3l6, 0 2 7, 6 2 3f^it 
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*mw\z&nu, m,n<Dm^>mmt, m&omBt, ffi.&*\zmv*>ntc 

-rzmm&mfsL&rntb* un^oi&fe&ft&ffiumzffimi.. um*<D&.ft 
&vr'{X\zjfcvxftm-rzz£ifi-c&Zo z.<d&5\z. ffi&mmB\zm& 
$nsot, m.m^mmm^mmf3immtvx%mm^i&m'r^ z.t&x% 

mmB&nm\zfcm-?2>z\£&x&2>o tfc, 
x, ftMmw*&mmznm-?z>z\£tfx%. 37 h&i&M-?z>z\£&x% 
§0 ffi&m-hmmzi&f&zn&cDx. &mtt&<Dumiz)&vxm* 

mm<Dm&*.%<mtsi*>^%>z.iitfx&, 2>z\£&x%%>o z 

<D£o \zfrf&m&Mit>2> utctD, ftMiz^-r2>mm&mm'?2> ztwx 
mmfcfrm&ftoz.£&x%z>o 

*mm<Dftmmn\z&\,>x. m$k<DffiMB-t)mn*>nxh&^ 0 zotz> 
zt\z<k<o, mw<Dj%ft*ts e> \zmmzfrw?z> z twx%% 0 

*&w<DftMmm\z&^x. m&mz* ffim<Dm&jjm\ztthxmw.tzjj 
\u]\z. ^mzMj&znxh&^o z?-r&zt\z<k?), m^o^s^r© 
i&ft<Dfrt)m$iBizffi$£-znz>rc.&. u&*<Dmfej&ft*^\zftn-?z> z 

o\zm^nx^x%^ 0 z.<D&o\z-rz>t. um*<Dj&ft<DEm%.v& 
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<fc -5 t 3 t , U- -f X © /h $ e £«EBS © * fofr £> M ^ o £:*§$E£B © 
Jd^^^tlTckVi, lMX©*#V>/&5H**fil£g&©llfc 

aap3&t*— ©^jdcfcD^^^nT^T'b^vio — o ©<«»«*«* 

»©aS#©W»lfci^fiJcSnT*>J:Vi. 
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z.<D&5\z~? i^-r xtD^^f&ftfeffi&uvmznmA^-ir, 
x©/h$ ^j&fr<D&i)mm$i<D$i:%i < \zmx~?z><Dx, im x-m-k^ < 
m^^^tsum(D^m^^mznoz.ii-mx^^o 
^m<D^mmm\z^x, mffiommw. ffi&mztthxwm'm&m-T 

itA-rsa*, xizjfovxmAvmm&'pis-t^ibztztb, ^xn^ 
* x* m*t£^&o tzfcft*^t$nm<Dfrm*%$kmz'tTo z. h&x%%o 
*mw<Dftmmwiz&^x, ffi&(DTffim\z&\,*x, ±Mj<fcofe±^^ 

m<Dmn^m\z^^xm'A^<u^^3\zmm^nrcm^m(Dm\z, m 
\z~?%t, nmfim&oum<DMn%jjfa<Difc\zmtsh. -^^ x-m\tnm± 

&Uft?<D*Xb, X<D'bt£\,±ft?m£'&*\Zffi&ffl\Zffi&Zn& 

\z?siz><Dx. ft^&v^ x<Dm^izj&cx&y)mm&<ftM-?z>z.}itfx& 

*mw<DftMmwiz%>^x, wt&<DTffi.miz£i^x. ±ffiw\z&j&-£ntz. 
mfeffivmnmk v hm^ma^&m^zts&ffi&i&f&znx&^o z.<d& 
o\z-?z>t. umm&(Dum<Dffin&xm<Dft\zmt$uEMU^mtz!&ft 

frt£^ftTtea&#\zffi%:mzffi&-zn%>£5izuz>(Dx, sh^imx© 
m ^ izm d t £ v mm & < #nrr s z\ t &x % % „ 
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ft<D±%2tfJ:%< taste®, iMXasjfciSEi^^^^+Tfc, 1MX 

T, tttt* ©##**?»« U lMXfc^CTM&^^t-£P^^&£ 
fcS?>> ^^©^^^XlC^CT^HTSClt^T^S. 

§ «k -5 fcJMT £ £ £ . 

»:«»©Mff«E»t, #m^c©Mff«£^©M^ic^vix, mmzMj&tsn. 
giTO^tis. z z~c, mum*, mm&fcfem&ommo^-mfr-' 
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*5S59i©#*£«»» tt»^«««fc^^T, tS»fc*#bT*»©ffi^lRl 

^j^««be> mAist-rs fl^tfmjE©*-^ 

Pt^ijii^i6j©^^^##-r^>^^^T#, ^"^ h sn&. 
t%Jtn j enm$kt. &m\zMVTm&<D&t£jjft\znti&tt.i*VTft.n% 
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(2) U&*(DJ&fr<D&Wim ti v = E/i (E«m»> vttj£#©jt&) 
!4LC-MS»«f8Btt5i:fcfcTt5. 
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5 ^HjoD^m^fit^v^T, ffiM3<Dmm\zM*&m-em? z\£&x%z>. 

um(D^-m\zmvx\tmmm\zmmm wmm) ^&mA'?z>z\£&!&^t 
io taz>&. ±m<D&?temi$.t~Tz>z\L\z&'DX, mmmm^mmp^wz^m 

izMx-?z>z\ttfx%2>o Mffim^*mAvxmmzmm*®im?z> 

mz%, Qm<DMj&&fflMh. nm(D$im&Rm\z-?z>mo)%)%:&n*>n2>o 
*&w\z&n&. &m<Dm%Wi&*\z. m.m*<D&fe}&ft&M&-?z>ffi$i 

ffifimj&2nt£umftMmm&^tsfrmmm<DMm^&x&~DX, &m±iz 
15 ffi.mtfe&m&zw&v, m%mz&^x. mmzm$k<D<&&ffl&M}$~tz> 

nmt. mik<D< ^of®5MLT#< u&ffi<Dmm\zM{[:m:&]$.m 

fewmmtsnzo z\z.x, <u&mz. wt&<D*>bfrzm&fr2>-fiiPi\z<\£ 
Ajtmmz^-r^o 
20 z\<D&5\z~tz>t, fztz.\tv v tr?? -y x.nxwu*T&f&^frmz. m 
^mz^vn>M4tm*!&M?s^xMmwmj&-znz>(Dx. y vif^y^f 

25 u n >n4kmf)mmvxm&fr t>mt?fr2>\z-onxm&m< 

m^f)m^rirc.um^mmm^ts^mmm<omm^x$>'DX. mm. 
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ic^siirfcfttiTfanffiu i^^xM8ifciHiif!i»«s##-r*xst, una 
ns^t^isi^. & t x « # u ^ ^ ;v ^ ^ * u w - h ^ mmm ifi&m \z 
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\zfa±-rz>o 

&*i*5£w\z&n&. mm<Dmzffi>m*\zmik<DMummj$2nrct&m 

unt. ±m*^mfrztez>m*mnmzx.y^>tf'?2>j:m£. mm** 
mfrt>?s:2>m&$$kWi4k~rz>z\£\z&r). mm** m& ztzzm t±nmfc* 

z\<D^mz&vWimisnfrftMmm\z&tt&m&mmtMutte^\zm 
mztLT^zfc®. mzmR&m^xftM. ftffi&ftom&izmzktfix&Zo 

mm^nrcun^mmm^ts^mmm^mm^mxh-ox, mmom 

WL%&£fcz>mffi&i&j&-r2>£t%\z, m^<Dmm\z< 
sunt, un^-mmmz^x, mm±\z^m^mmv. <&&U£&m 
t(Dmm\zm&&&&i$?z>j:mt, &^tsz\t&%fm£'?z>ftMmmv>m 

z. <Djjmz&n&. mmfsi^mx^mz^mmm^mm-r^ z. h&x% 

^mo^mmm^mm^mz^x, m^ommmu^m^-r^ z. t 
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So 

s. 

H8tt, ^<D^^(D^||^g(D^©^^ ; £r^^-rSfcJe)<D0-e^S„ 
0 9 ^JS<D^BI©^lll^gOffi<OM5fi^^^t-Sfe8e)O0T^So 

So 

illH ^SS<D^M©^fflriStES©^^I^^i _ 0Ta5So 
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gun mm<D.mm(Dfrmmffi&v>& : &m*7fi~? m-v&Za 
ana, nmammnftmmm&vf&j&m&tt'rm'v&Zo 

02 3tt nnoT&miz&ttzftmmffi&<Dmm&WM\z^-?±ftm'v& 

5. 

@2 4(t &m<oMt&\z&tt%ftf&mffi&<Dmm&mm\z^?±mMT?& 
i2 5n mffi<D&m\z&tf%ftffimWL&(Dmfe*mMiz7n*?±mmT-& 

@2 7n frmmw&^tsftffi^7.r&<Dmf&*7F:irm~e&z>o 

03 3tt «^S««^*K:J;*sfeJfi«©^*fflaE85©±ffiHS^-ria , r 
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03 8H #^J^*3^^^©^IS^^^T0Tfe^>o 
i3 9H #M^J^^tt^>li^©^llt^m«r^iaTa5^>o 

04 011 #jtt^«£^tT#^X^A<2m/&£^0T&£o 

@4 4H mm<Dmm\z&tf%ftMmm.&(Dmm&nm\z^-§rm'v&z>o 
04 sn mn<Dj&m\zmj%ftmmffi&<Dmm&mM\z^-rm'v&z>o 
04 6ii mffi&mmz&tt %ftmmwi&<DMm&mmiz7Kirm-T?$>z>o 
04 7*1 mffi<D]&i&\z&n zftMmm&nmm&wmizTFTm-e&Zo 
04 8H mM<Dmm\z&tf&ftmmffi&<Dffi7£&wm\z^m'T:&z>o 
04 9H mmomm\z&n%ftMmm&<Dmm*nm\zttm^%>2>. 
05O{i nM(Dmm\z&rt zftmmffi.mz&^xmmzMj&?sntc$zm 



WO 2004/040318 ^^PCT/JP2003/013852 

15 

3i«i i ojifc^Uffl^s&i i 2t>m^n. cniXSTSckSKiSA 
ffl^gsi i l&cfcmuiRffl^B&i i 4«$tm^ 0 'sx/flaEBS 1 1 i, 

10 2a, IftAA 102b, mmtb 1 0 1 a, WiM® 101b, S&tgfe 1 0 
3 a, ti«)10 3b^M$nT^5. &*0ttffi&tCttMdtRI*&tt 

t&d, cn*m>T«*«#;»JB«ifri 1 1> ftMmm&i 1 2, ^«ktx 

I5mm~5 0mm, i3mm~5 0mm©Iit5, 

02H 0 1 t^tt§tfJ6 1 0 1 a#jfi©iS^0T^^. tfc0 3H 

m2\z&tfz>A-A'mmm-e&z>o frmmm&i 1 2&&zsmm&i 0 1 a 

^ 3 0 2#*i£tf 8 0 l^iB^^tiS. £fc$E?S8 0 i(D_kte:te, 

mmWL8 0 4 10 1 a<£>MM£fcSI?&8 0 3 L \ZB o £ 5 legate 

n§. tit 8 0 4 t 8 0 3 t «BEf $ t^t^^tl^. 
^<Z)fl&(£>i&?gae> 1 0 1 b, 102a, 102b, 103a, *<fc^lO 

3 b iz-D^Thmm&mm&^'r&a 

H4H:, ^il^mi 0 0<D#Htffl§iti&l 1 2©*ji&f*IIBfc^rE|-ca*. 

04 (a) l^iiiSKl 1 2©«4«H, 134 (b) Kt#«ffl«E*& 1 1 2 <£> 

#gtffigi£S&l 1 2«, &K1 2 0 (CUtiW, «g$D©j(iaB*«^ 

^$n, e©+k:2o©ms3 o i a&kzsmms 0 1 b*J»H-6nTV^. 

pg^3 0 1 a&«fctfR!M3 OlbH llfctDliflHfc 3 0 2©jgfctnc,kD» 
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&t£#3 o 2te> mm3 o i a&&z$mm3 oib^, zrMtis mumi>. 
Hfftr q<Dffimu3 o o &m^cwr§«t-5tc:@as^n^o mm 3 oiati 

i301b t<Dmm\tr , ffi£3 0 1 aMil 29a, £fctePS^3 0 
1 bt^il 2 9 bt<DflI«s-e^l>. #»/B«&l 1 2fc*5V>T, t£ 
5 ttttBS&3 0 1 a £SS3 0- 1 b £©IW» SfcteRIM 3 0 1 a 1 2 

9 a <h<£>F*1* £fctel?iM3 0 1b fciffiESM 12 9 b £ (Df^^tl^n^Wt 

W : 1 0 m m~ 3 0 mm 
D : 1 0 nm~ 5 0 0 Mm 
10 d : 1 0 n m~ 5 Mm 
p : 1 0 n m~ 1 0 ym 
q : 1 0 nm~ 1 0 jam 
r : 1 0 nm~ 1 0 Mm 
s : 5 n m~ 5 /im 

is ^mmommjz^x. m^mw, mzv. ft^3 0 2©ii$d, m 

1E3&3 0 0 <DMn<mp$>£Z$$$:ff MM 3 Ola £PS^3 01b £<Dm 

Mr. &&Z£mm3 0 1 & &tzUmm3 0 l bt*Kil 2 9 a£fcfcms& 

mi 2 9b£<DKRiste, &mv&5£'t&j$ft mm. 75/^ 

W : 3 mm~ 3 0 mm 

D : 1 M m~ 5 0 0 jam 

d : 1 Mm~ 5 0 0 m m 

25 P : 1 M m~ 1 0 Mm 

q : 1 m m~ 1 0 Mm 

r : 1 m m~ 1 0 Mm 

s : 5 0 0 n m~ 5 Mm 
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W : 3 0 0 At m~ 3 mm 
D : 1 0 0 nm~ 5 0 Aim 
5 d : 1 0 0 nm~ 5 0 Aim 
p : 1 0 0 nm~ 1 Aim 
q : 1 0 0 nm~ 1 Aim 
r : 1 0 0 nm~ 1 Aim 
s : 5 0 n m~ 5 0 0 nm 
10 (i i i) 5 •£> JS*^*^ (DNA, RNA, ^>A°^St> 

*«) trasH 1 *^ (xfn^p, ^HC7»«) <D&m, mm<Dm^. 

W: 30 Aim~ 3 0 0 Aim 

D : 1 0 n m~ 5 Aim 

d : 1 0 nm~ 5 Aim 

15 p : 1 0 nm~ 1 0 0 nm 

q : 1 0 nm~ 10 0 nm 

r : i 0 nm~ 10 0 nm 

s : 5 n m~ 5 0 nm 

t-rs 

20 mm3 oia £mm3 oib tammr ^p§M3 o i ats&t* 

mm.3 o i b tffimmi 2 9 a^rc\tm^mi 29b tomms 

znzvy-^ x&mty\znfe~?z> ^t\z&v, ftMt&tf— B[p3±t^o 

e^»ffi«3 0 o^nsK^TiiA-r^eit^pjtg-e^sfe*, mu$&3 0 
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< 0 shmm x&'b-zwza, m$iffl3 o o<d»h< &m%iVT&^m&& 

Z\ CT> #g|JBflf!S&l 1 2 0 1 a *5 £££RiM 3 0 1b &Wt 

mmofrmrtzmi&tvxh&^o ffi&mi 2 9 a&£.z$m$&m.i 2 

ftUmffi&l 1 2£tePSM£iS:tt&<Tfc < £^o 2e>K:> ^^-ettPHMoDM 
#MfcJSiE^3 0 OMtSMtbfe^ PSM©— ^<D^icM*£^3 0 

ei i \zmv. ftmmm 1 o o sr^Tism©^^ a^^tcov^TmBj 
-r&o urn 102a, %is<femm#> 102 btaxti.. 
m® 1 0 2 acMmi/fci^n ^«e> 102 b©^tp]^^^n 

l^tjtAl, ^m^fc^Affl^l 1 1 ©^^^fc-To 

ftmmffi.mi 1 2_lt«, smte&Aflmss 1 1 1 t^^i- u 
^Affl^i 1 1 (D^m^m^^y k^mltv^. 

1 0 2 a43£*>lj£?Si£> 1 0 2 bFBl<E>fiffiEPJjn£4>#>, 
10 1a 10 1b t<DmiZ, 10 1 b <D^m^n^> 

jc5^«jBE^EPip-r^>. cin^ckD^^^fflSiEsesi 1 2£iiiiit-3o u 
5A'>H$:^i$n5. ::nsco^ii$nfeA*>H«, ^m^ii3icM^> 
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113 ^Illit^iSS^C, 10 1 a.&£ZfWim#) 10 1 bFelO 

mBEEPJn^^i*, ftt>Q\zmMlb 10 3a <hS£?iae> 103b i©F^iw«ffi^ 

twrso -r&£#$t/Btfii& 1 1 2*£, miKffl^i^i 1 4<D&m£jz&tE 
-r£A*>m, miRffl^i^i i 4\zmnz.tSo mm® 1 o 3 a%>&z$mm& 

10 3 b^ODmffi^JQ^— 5tNfF^©^t#±T§^> 10 3 a&fcte 

mm®i 0 3bL ^ii$n^:A*>H^^^n^mM^^^iHiJD($n^o 

^H^«l 0 Ote, ">'J3>St2 0 lgtMtcMB (^0 
m 4t^T0 1 ^tfcSAfflM 1 1 1 « ftMmffi.$& 1 1 2, leH&ffltift 
ill 14, MfelOla, 101b, 102a, 102b, 103a, 1 
0 3 b£7«L, Xi^'VftMmffi.&l 1 2©m^£frlCi5W#H^£^J& 
•T§Jli:fc«kD#e>n^o £TF, #$£J«i& 1 1 2 ©iim#ilt^<£>f£§S# 
S^^BJT^o ^^T, 06te, 04 (b) fc^r#8iffi§ft!&l 1 2 <D#li£ 
Kl&ttSB-B' JHrM0, 07te, 04 (b) iZmTftMmffi&l 1 2 <D$fi£ 
fc:fett£±®0T&£o 0 6 (a) K:^-r<fc5te:, ~>D3>S1£2 0 

litCi/U n>M<k^2 0 2, #U -/^7>T Iz-^m^tf-A^^l/^X h 
2 0 3 SrilcDjlST^^-rSo ->'J3>M12 0 2, *'Jy^X7I/->l 
^tf— &*fiU¥7> b 2 0 3 <£>MJ?te, 4 0nm, 6 5nmtt5. 

«^lf-A (EB) £JB^, ^Hffl^tSSl 1 2<£>PPS^3 0 1 a*»£ 

iaDU^n. ^<Z)X@^d;D, 06 (b) ^T£5 ^, /\°^-- > 

^^n^u-i/x h 2 o 4^#e.n§. z\<Dt%<D±mm&m7 (a) ki^t,. 

'>'Jn>fM2 0 2^CF 4 , CHF 3 0l^5;ffl^TRIE 
Xy?->t?~t%> (06 (c)) e W^T, b&Tir h>, T)Vu-)V, ?K<DM^ 
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i!(D£#GDJt:®0£0 7 (b) ^^T, ->>J3>IS2 0UH 

B r)!JXSffl^TECRl75 : >m. I^>^ftO'>'J3>*«2 0 

1 Ol»;f>ifSI*», fc£*.WT4 0 0 nm^ll m£*T £ £ £ 

(06 (e))c "3^TBHFA , y77-H7-/fT^X7hX^?> 
^£fxV^ '>'J3 >M4k&:2 0 2 SrB&^T^ (06 (f))» u©tf©±® 
0£0 7 (c) (lit, 

2 o i&mifiwt{k%nxwntm2 1 id^^$n, s^#^?guT, 

(06 (g))o ei(Dt#<D±®0&0 7 (d) fc^-r„ £<£>,£5 tc^D n> 

x^2 o imm&?$Mm~?z>z.t\z&v), &mmm&i i 2 

•tZ>Z.ttfX%Z>o I^JiCD^o-kXfci^D, 0 4 fc^f THUMBS l l 2 <D 
0. 5wt %£&3J;5fcTBE(hUX-lI:3M-EDTA)fc£© 
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^Sri^BJ-T^o 0 6 (g) §#lbTRWl/fc'>U3>»«2 0 10»Kft 

->U3>S«2 0 l&f»»^*r«JltKl«k0'>'J3>»^J»2 0 2 

#igl'>'j3>l7 0 7 O^T#ttft'>'J3>l7 0 7 &m 

m<k'?Z>Z.L\Z&?)Mikm7 0 8&JtM$*r& (08 (a))o 

j&u «^tf-A (eb) sjbv^ mmtb&&zfum<Dffi'm2its:z>mi&&K 

SVXi7^bTM^7 0 8 £R I EI7^>^1, h^r^f £ (0 

8 (b))c O^ViT> X7?>^nfct{bl7 0 8$7X^tUT#^ 
>'ij3>l7 0 7 $ECRIi;5 1 >m (08 (c)) 0 ^r(Dm. ifti7 
0 8$iSt5 (08 (d))o -O^^X. Iyf>^nfcMi->U3> 
17 0 7 §iilt:,fcf3iiftt ^'>'J3>I7 0 7^®*«mib 

snT»fti7 0 9^sn, tt^towrauT, n^otttfti^b 

^ibTlI3 0 1 a^i^|ii3 0 1 b/5«$n§ (0 8 (e)) 0 Z\<D 
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<fbJg|2 0 2*3J;tK#^av'U 3>Jg|7 0 7 <Dttt>Q\ZSO I (Silicon On 
Insulator) Mmzmm-TZ £ £ feT^^>o 

SU£BJt-^o 0 0<Dftfflimffi&l 1 2te, 1/^7, h^X^Sffl^ 

£t\ ->U n>S1S2 0 l±.\ZVi?7s V 9 0 0 ^MUfct(09 (a)), 
/1^-->^U (09 (b)), :tl£77^il/T'>U3>St2 0 1^X 

(E9 (c)) 0 z\n^<Dmm\t. 06 (f) ^^0 6 (g) 
b TU&Bj b ^ <d t mmo^te-en -5 £ t afi-v # § o 

^$pjt§ 0 ^igti o o<D#immi&i i 2«, tatfKD^^^M^o 

h^^b^^Timx-rs^-/^ >^u 

tf@10 (a) K^Tcfc^K, iStTOl 6 O^M^nfc^U^^ 

0 6i:£ffll:TSo £ u?, ^11 0 6<7)Eia^^«, 0 7 (a) fc^bfc 

tb, *-©#*«2 0 0 nmg&fc-r*. 1 0 6 (DttnfemzfflmWfc 
V>#, Si, Si0 2 , SiCfSffl^Sut^fS. 

^^010 (b) fc^fJ^K:, ill 0 6^M@^#JIb^1 6 0^® 
id^^^-Brfe^HTftJ^b^^^lniffi-r^o J£Hfe6 00~1900ps i 

m^^x^Ty^yifttft^. mmmi 6 o$/^-^>^t5 (010 

(C»o 
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>m.i^>^xnfcti«Any>i^^^5 (010 (d))o 
z.n£k&<Dmmte, me u> ^<kffl6 (g) ^mmvxmmvtcotm 

^mmommxu, m^mmytiz^^^Ts^mu^om^nm^^tfs:^ 

£;i<h^T#£. £<Z>£i*, ^11 0 6<DW£hmm*. 07 (d) K^Lfc 

u bf~ ;i,7;vo*-;M$»iii, #fcx^w>- \z~)VT)Vn—)vmm (evo 
h), #'jx?w>Ti/7^k-h; #u> J ^^;v^n^-y-> (pdms) m 

^iC, 0 4^7Kbfc^g|ffl^{^l 1 2<D^J&m*mi 1-016 

0 4lC^b^:^IT«, 2-0<DMms 0 1 a&i;tfRi§M3 Olbtt, ^tl^e 

n©Mie^3 o o^svi(c^[S]T^j;3^sBs$nTv^^\ 01 ltc^-r 

PSH 3 0 1 a*5<fctX|^M3 01b§, -£-n^n 3 0 0 3&««E 

^^«04 j ^*r^bfc^mss3 1 1 *a3abTVi<*s, /jN$&#^&jg 
01 2\zm-r^^>iz. frmmn&i 1 2ic*^t, it3oia^ 
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& 0 ^(D«k5ic-r^<h, -y--rx©^:^^^«««esi5 3 o ovmztemxit 
-v\tfevtfc3 o 2nmft-t)Wmomfii£vrctf> ^ws o 2«, 

RIM 3 0 1 a & 30 1btt, 3 0 2 Z^tlffi 

f&\zffl.t>?, mis \z^-r^^\z, m*ssb3 o otf&&im%&'?z>£.vizm 
io jfc*r*E£fc-c#s. uCDi^%, mi 2\z^iyTcmtmm\z. <v"cx&± 
%<mtzzfcft&^n&m<Dfrffli&$h%:mzft5 ztwvzz. 

£ Z\Z, Ml 4l^t<t5fc, Hfi3 0 1 a&«fcOTgM3 OlbH ffiU 
US 0 0^Dflffi®*Wr^>^ , 5^^-r^^<h ! bT#So ^©J:5ic-r^«t, 

iMX©jt<fcw*sv>#^*>fiie**3 o o \zmx~rz>&. d-x x\zmvxm 

15 AOW>Lf^ffc§&J&, 1MX£&2;DI§;^&V>«fc5&J&#£^ir 
^©^iS^^I^Wi-ff -5 iltf)<i;-5&RlM3 0 1 a£>&Ztm 

1301 bfcfc, ffiMmft<D^7>#&m^1t*¥\Z-A*ft\Z&r)BfSi,'rz>Z. 
i^7?#So 01 5 fcjR-r-J^fc, v-U 3>M2 0 l \zmM<DWU 

&&f&VfcWi (015 (a)), *#teXy^>^fc«fc0lHlftffi£Wt-Sffiffi 

20 US 0 0MT5iltt)tf5 (015 (b))o. 

$ 016 fc^-TJ:^^, mms 0 1 a*«fctXR8S3 0 l bH 3E?SSt 

j£3 1 lA^3fi^S^l^lK:»oT*ia!SP3 0 0 

teZ>&vizj&j&-tz>z\£*>-?%z>o Z.(D&5\Z~mU, ^X^/h$V^T 

e^*isi»3 o oomm<&xm\?zz\h&*sm-e&%>fctb. im x©* 

RUM 3 0 1 &£>&Zfmm.3 0 1 bte. Ell 7*^01 9HStd; 
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J \z£Q*:n j etLmi 7 (a), 018 (a), feck^l 9 (a) fc^-Tcfc 

&;i<hK:£DM'MI3 i o&5Bj$fs. nnfcJ;9,Eli 7(b),Hi8(b), 

££#019 (b) fc**r«k'5fcffi<0»V>tftJESB3 0 0*tt5»8 3 0 1 
a (£fcfctPSM3 0 1 b) S^tSilt^tS. fc£*.fc£, mi 7 (c) 

43ct^ (d) \z^-?£?iz, <&&B&WLmtsimmiiisitm&}z* <&&m 
i$&m*B &ti*sg& 3 0 os^niitms. 

ill 0 0 <h|wliST&£. *mo^«fc*^Tt>, IB— ©^Jfi©?^ 

IBfc*^*S#«UBift&l 1 2 <h|W|$l, 1 2 Klfci: 2 o©R|g 3 0 

1 a:fc<ktf«iS3 0 1 b&WtttZnZo ii3 0 1 a*±tfHS3 0 1 bte, 

^n-€nmfc©}i«e^3 o o^T^'sic^^nsa*, a-m/Bsafci 1 

2©mn^iPi©^{cittPSH, Mi£^3 o oomntb (Hntt/Hfx*) a* 

IKPSM3 Olblt m$C©£l£#3 0 2 a, 3 0 2 b, 33<fctf 3 0 2 c 
^Dfc<tDS^$tl^o ft^#3 02a, 302b, *itf3 0 2 ctt, JS 
M^^^©B3^ftTfe?>o ZIZIT, tt^#3 0 2 a, 3 0 2 b, *3J;£K3 0 
2cH #*IB»E8&1 1 2 <Dffin%\ft<DifcK:mWi£ tilth <DU£&m<D&M 
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ffl<Dftm&±& 5 fcl&J&ZnZo i^Ttt, ftt#3 0 2 a, 30 
2 b, *3cfc^ 3 0 2 c(t ift£hjWU<, #@IJBiftB&l 1 2©dfcn#l*J© 

Z.<D&*>\Zttl\$. tctX\£, Hf, fitt#3 0 2 aWlC^nfc»Sil 
5 §13 0 0©IHPJ£ (MP^D l/Uffitq 1) te, #$tffl*i!E&§ 1 1 2 ©SSin 

^©^icfte-r^a^s o 2 cr«atcj«£n&ti&i£g&3 o o©npjt 

(HP(@p 2/*ff*q 2) «fcB/hSV>. £©£-5£, anUBSKlfc l l 2 © 

io ffl^sss&i 1 2©«in^©3fefc3itr. tmnfi&mmttabi 1 2©»n3riRi© 

v>^©+T?fe, iMX©/h$v*#^s£&*K:}$iegP3 o otjtssns 
<fc5ic&&©-e, ^*^-rx©a^fc:>scTck?)3»S!«fc<^«i-rs^i^ 

15 K-L©0n?», §tt^3 0 2 a> 3 0 2 b, *'«ktX 3 0 2 c ©A $ h » 
^L<, #g|fflMi&l 1 2©«ft#6l©$kfcfctfH:£att#3 0 2 a, 3 0 
2 b, 43«fc^3 0 2 c©i|Bw**/hS<3feS*^tbfc^ 0 2 2 fc^cT£5 
t£, §ft^3 0 2 a, 3 0 2 b, *3 «fctf 3 0 2 c ©ipgw£r^b < IT, # 

mfflMKi i 2©»n^ifti©3fefc3itteHtt«#3 02a, 302b, 

20 #3 0 2 c©E^h)&*:fc£ 

$ e> mm 301 a # «kx*M 3 0 1 b ans:©^* 302 &<&ts 

Tr#3. £©*§-£*>, 1 2©«n:£fa©$telc£tfl3:£, Jii£pJ 

«^**^*-f X^*#<a:*J:5K:»^*nfc*l««3 0 0 Sr^tr^ 

25 ^T*t5. 

(&=©*«©&*) 

02 3H *JlXCD»jitC«(t«^iAttKl 1 2©*jfi*#ifflfcw-r± 
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1 a43£lKRIM3 0 1 bfimvtbtlZo Z\ HTfcRSM 3 0 1 a*5j;tflH&3 

oibn ^n-en, «»©s«#:3 o 2fc«fct)«dcsn, 3 

5 0 OSft§. ^IC5fI(^^T, Pfi^3 0 1 a$3«fctfHSg3 Olbl: 

m&<Dmmffi3 0 3^ricsns^T»--©^jfi*<k^»=io^Jfi©^fii© 
mmtmte&o z\n\z&y). mms 0 1 a£RSM3 0 1 b m 

1301 a^^SSMl 2 9 at©^©», §?E8&ii 1 2 9 b<hl^M3 0 1b 
io #Ht3£«l 0 o^gtM&oi*^* 5^ iMX^/hSV^^S 

$it§^<!:t)Tt5, £<D<£5 &CPHM3 0 1 a^J;^ii3 0 1 b KtMM 

©-e, rctjLttftmmm&i 1 2TBSe£0fc£a*i&£ofc££teife#bT 

@24H 02 3fc^b^:^ilffl^^l 1 2 0^fiCD0!|^^-rBIT*^>o H 
^T?, ftMmffi&l 1 2£>SS£8§Ml 2 9 a^iOTIl 2 9 bfcte, 
3 043*^^113 0 4 5^^^6^15. EUfc^bfc 
10 1a tm®tb 10 1b £<&fg|fcmjEE£I$;&nUT#8iffliftS&l 1 2 
20 fci£ift£jffi-r#! ! S<i:> m@3 0 4 a ^«@3 0 4 b iKD^^«ffi^81in-T5 
50,31 <hd^S Jdff Z\<DL%, 113 0 4 atlt3 0 4 bf B 1CH 
%iM#) 10 1a h%tM&> 10 1 b mizWUUT 3«JE<k D i§^mj££PP;&ni"5o 

ioi a^e>^?§56 ioi hcDjjfoiz&wiv, ^x^mmu^i 1 2 ©$g 

25 #ftfc«/hfc*j£gW-£. tOTc®. PSH 3 0 1 a$5£tfPSM3 OlbCi 

^e>nfe«ieaB3 0 0 KmAwtifciM x©$h^ »ssaP3 0 0 leftist 
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fc&V^T, PSH3 0 1 a&£Z$M&3 0 1 b S^nf tli^f 5lt©tttt 
^3 0 2 11 JSM^R^<DRtti-r^^i:^T^^o d 5 K:Tnfc£, fit 
JEgp 3 0 O^tfbffiM^^b, lt<X<£>;*:#^#^teMi£S&3 0 0<D|U£teit 

H2 5 (b) t^TJ:5lC, frMmffi.&l 1 2 te, ISSil 2 9a 
2 9bfc, 113 0 4 a*5J;££m@3 0 4 b Sr^tl^n^tt 

02 6H ^BJ©mEg©^Jfi©^^^^^^>^il^»l 0 0<Dl#}££^c 
t±]BiT^§. ^^(D^tlK&^T, ^IStlOOH ?i Hi ffl 

dft8& 112a, 112b, 33 <fctf 1 1 2 c ^^t^^T^ f§H<D^gJ&<£>^ 

^fc:i3V>Ti&BJ3b£:#$i^S 10 0 m$C<£>#8!/B^i® 112a, 

frMmffi.&l 12 b, *5j;t>*^iifflgStgSl 1 2 cl:H ^n^n<E>IiMt£l& 
t@J&4 0 1 8L#i&Z$mffltb4 0 1b, ^864 0 2 a :& & 4 0 2 b, 

&£tKKli£?g8e>4 0 3 a 33 <£tfM£tf>4 0 3 b«$ni^5, # 

iiffldfEES 112a, ftmmm& 112b & ^^j® 112c t^^-r 
z>&o\z&xmm&i 1 i^j$£n, ^Affl^ssi 1 ^©ssc 

$C?gJ& 10 2 a43<k^?@Je) 10 2 b^JBK$nT^§o #g§ffl^8& 
112a, #$tffl8St!&l 12 b, ^<fc^^f 1 12c t^n^tl^m 

•?2>&o\zm®Lmffi&l 14a, (UiRffl^S&l 14b, 43<fcitf®J&Jimi& 1 
14c«»§. lsIJRffl^ll4a, mWmffi&l 1 4 b, IslJiXJi^ 

g§ 1 1 4 c fete, ^n^n^<DMSStc$e?g#>4 o 4 a^^umm^4 0 4 b, 
^je>4 0 5 a&&tfmm#>4 0 5 b, &srA;:i&?gje>4 0 6 a^^nmm 
664 0 6 b«$ntv^. 
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mmm&i 12a, &mmm&i 12 b, &mmmf&i 12c, &xmffi& 

111, HJitXfflditgS 1 14a, lEliRffl^SSl 14b, &£Z$\B\Umffi3& 1 1 
Kl 12 a, ftffimtit&l 12 b, *3«fc£K#$tffl8iE8& 1 12c Kite, 

«jE&Mrf & t a^-c # 

or, &&<Dfrmmm&i 12 a, #itfflgsEs&i 12b, *«k^«ffl«K 
112c \zmfe%mj£&jfoVTi&n<D&wimm&mtsL*>ik2>zLt\z£ o, <^ 

(2) tttt*©f£#<&5£S&fl! At te, v = E(t (E«*m, vfc£/£#<£>5^) 

t^-rz: t^Ttrs. ;mtc£D, mifc<£>#i£ffl»?t{® 1 12 a, shm^ 
112b, $zfc\tftmmffi&i 12c ^^tts^otr-^fifi^PPJnbfe 

£Jfc©J&tBK::fe^T\ ^^©^lifflMSSl 1 2 a, #iHtfflSi£{& 1 1 2 b , & 

1 i2c \z\tmts.z>j£±itfm?Lt>nz>&5\z., T$>7i£&m 
m.-tz>z\b.ip~?%z>o z.(Dm^%. mwto)frMR%i& 1 12 a, #gt;8s» 
112b, ^^«^giffl^s&i 12c izmtt&nfe&mnvtcm'&iimme) 
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112b, &fruftmmm&i i 2 comzmtez^T, mv&Jj&HQz-z 
^iiti o pg^3 o i a&&tfmm3 o 1 txamja^iM 

vxh. ±13© (i) 

ns«fi&K^b^i*«, mse^3 o oiim&ommzi&f&tsn ferns mm 
2^ m3 0 0 &&m©j£«tcjgj£'rsig&*-r. Euuc^-r.fc'S 

b (0 4 1 (a)), ->'J3>««2 0 l<0±lf*®ftKfl3*r SJl^JCcfc^m 
M3 10€Mtl> (04 1 (b)) 0 utltaO, ^i^©Jgg|5tCM*e^3 

H4 2fc3R*r«k3»C, *®©li#ttJ&* (10 0) ©5/'j3>l«3 

©fljffis^ru ra^iii©P3 1 3 ^Efc-fs z\£hx-%%> (042 (a)) 0 

042 (b) te, 042 (a) ©B-B'lrSiTfe§. HilT, a=!554. 

7 0° i^a. 04 1 \zxkvtcmtmm, ^U3>si3i2 0± 

(^f0^)o 
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044 (a) :&cktfEi4 4 (b) a, *mm<D&wjz$> n^^mmm^ 1 

1 2©*££f$»|te5Si-Ercfc5. 04 4 (a) «#lHffldSti® 1 1 2 ©»flB 
044 (b) 044 (a) <Dftffimffi& 1 1 2 

044 (a) \z&^t, mmi 2 o\zmvuzmm-2nr£frmmffi.&i 1 2 

^[©^V^n^0^3 2 3 ^^rf^o ^3 2 3«taffi®^WTSo Sfc, 

ftMmwt&i 1 2©ji@(^ ¥«©^i3 2 2#t£tte>nTv>5. 

3*^ifi©^t8©#»ffl8M&l 1 2^43UT«, fliffi$tt§^3 2 3 
^93 2 2£©Mfc, ftmmWH&l 1 2<D®£#ftK:5£&-f 5Jfi5g&3 0 
0M$n§, 044 (a) ^3^04 4 (b) Kl^bfc^Sfc:, 
3 0 &^3 2 2 t^i3 2 3 £©«tt«Klifi^< teftoT«S2rlRl© 

^iB 3 2 3 oD-tf-r xra, umommizmcTm&z. fztx 

^jg3 2 SOD^^i'^ b^SV^C2~2 0 0 fi mUm<Dfflm*&v T^g 

04 4 (a) ££££04 4 (b) ©ttfifefccfel^T, + »» 
^§^©^3 2 3*«ki;tS3 2 2fc£0JfM£$n&#«UB»Ei&l 1 2 
04 4 (b) ^(C^EPT^bfe^n^lRjtC^ili-r^o 

±m^ftm<Dmm<Dmmtmmz. &t^tf*«*itt5ut*»T?*s. 
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3j?Uxf l/>rl/7^1/-KPET), Sfcte^U^^^U l/-h (P 
MM A) te^aWSSKfUfflTilr^. 3;fc, tS3 2 2«, S«12 0i:I^S 

045 (a) ~@4 5 (d) te, 044 (a) ^J;^044 (b) ^S^b 

fe^nffl^^i i 2&mm~r2>^im&m.w-?2>i.nmmm'v$>z>o 04 5 

(a) -04 5 (d) Tte, S^l 2 0 K^iE 3 2 3 $f ^t5fcJ?)(DiI 
3 2 5^^5 (0 4 5 (a))o 2 ^i3 2 3 ©tfifc^Nfc-r £ 

ifS(D^^O(H]^3 2 6 :<Di^^i3 2 5it v'U 

0 0) ^©S^ftX^^V^^^D^C^^^^^T^^Vio 

^i3 2 5 tlfil 2 0$, 1S1 2 0<D*m<D#7Xfe#,&ttifi<D*&m 
teUnff&Ufc^ S«l 2 0tM3 2 5 &2V>fc:« , LOttS (04 5 (b)) e 
£<Z><h€r, Itl2 0«LW^ M3 2 5 \zB*>ntcWl®3 2 6© 

rt«jciRU&^T»«i 2 omt. aia®*w*r*^iB3 2 3^«n 
s. iott, ggjg 3 2 3 (on-z&rctethmmv&vttz* ^ux-rz&Jis. 
rcte^uxmvumtz&vmw'tzzii&'vzz. &ms 2 2 1^®3 2 3 

x\z, M3 2 5^<kr^*«i 2 o&jftapu M3 2 5&mmi 20^ 

e>HM-r^ (04 5 (c))o 111/^9 3 2 5«^COyi/XlCfflV^. $ 
^IMbT#e»tlfe^©3 2 3«J»jSSnfc»Sl 2 0 fc, tS3 2 2 
^^©•r^ (04 5 (d))» £5LT> 04 4 (a) &<fctf04 4 (b) \Z 

04 5 (d) K^Tte, sE®LVt<D&m3 2 2£^iS3 2 3 <Z>_t$SB£^« 
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3 2 3±fctSM-r^^tbT, tI3 2 2 §^3 2 3 

CDM^^^^^it^^T, S&l 2 0 ttI3 2 2 tcD^idii^^X^- 
1t£t£tt, 1 2 0^<k«i3 2 2 tC^S^TS 

tHItfS. 2;fc, tI3 2 2 SfcteS^l 2 0 ^ji^^ig^bTffi^lC 
SlfbT'bi^. -HTc. $E«3 2 2§Mt5^^iTf§^I^ Teh 
*.k£X-tlh>£, 1^3 2 2 0^*®fC^*KiKfSL£:^ 3lig3 2 3 <D± 

mzwvonx&m-zitTh&^o &tz. ti3 2 2©iEwi©g»i 

mtfC^3 2 3 ©ISCiftSCtiaoTfetIS 2 2 £ 

mms 2 3±^@^-e#^o 

04 6 (a) :fe<fctf04 6 (b) fct, H^©^^©fi(D^J^^-rE"ea5^>o 
04 6 (a) te, #$Ul^i&l 1 2<Dmffim°V icfc, 04 6 (b) « 
J£<D±mm'V&2>o &*5, 04 6 (b) Tte, fS3 2 2 te0^cLTV>&V> o 

04 6 (a) ^iOT4 6 (b) K&^T, frmmffite 1 1 2 <Dj£MKl, 
W®^3 2 4)5«M$nT^5. 04 4 (a) *5<£tf04 4 (b) 
l~^bfc*gj&©<£5 fc:, #jMS§©Mft#ftfc^o*:3iig3 2 3^^$n 
TV^i§^ ism*<Z>J&#^> igt§^3 2 3{C<};oTM$n5-o 

3 0 OfClSSoTbS^Bj^^^^o JltUC^b, 04 6 (a) &£tf0 
46 (b). ©f^E3 2 4lt Z.<DBm%.K>$:fflffl-rZ>Z£tf»imtSim 
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